We have shown previously that feeding dietary cholesterol before learning can improve acquisition whereas feeding cholesterol after learning can degrade long term memory. To examine these different findings within a single paradigm, we fed groups of rabbits 2% cholesterol or normal chow with or without 0.12 ppm copper added to the drinking water following two-tone discrimination learning of the nictitating membrane response in which a 8-kHz tone (conditioned stimulus, CS+) was followed by air puff and a 1-kHz tone (CSÀ) was not. After eight weeks on the diet, we assessed the rabbits' conditioned responding during testing and retraining. We then reversed the two-tone discrimination and assessed responding to the 1-kHz tone CS+ and the 8-kHz CSÀ. During testing, rabbits given cholesterol without copper had lower levels of responding to CS+ than rabbits in the other groups suggesting they did not retain the discrimination as well. However, during a brief discrimination retraining session, their response levels to the CS+ returned to the level of the other groups, demonstrating a return of the memory of the original discrimination. At the end of discrimination reversal, these same rabbits exhibited superior discrimination indexed by lower response levels to CSÀ but similar levels to CS+, suggesting they were better able to acquire the new relationship between the two tones by inhibiting CSÀ responses. These results add to our previous data by showing cholesterol diet-induced degradation of an old memory and facilitation of a new memory can both be demonstrated within a discrimination reversal paradigm. Given discrimination reversal is a hippocampally-dependent form of learning, the data support the role of cholesterol in modifying hippocampal function as we have shown previously with in vitro brain slice recordings.
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Introduction
In rabbits fed 2% cholesterol for as little as eight weeks, there are as many as sixteen different indices of pathology that are similar to those seen in Alzheimer's Disease (AD). These indices include intracellular and extracellular beta amyloid accumulation, breaches of the blood brain barrier, activation of microglia, apoptosis, increased levels of Apolipoprotein E, phosphorylated tau protein, changes in the cerebrovasculature, and increases in ventricular volume (Deci, Lemieux, Smith-Bell, Sparks, & Schreurs, 2012; Ghribi, Golovko, Larsen, Schrag, & Murphy, 2006; Lemieux et al., 2010; Prasanthi et al., 2008 Prasanthi et al., , 2010 Sparks, 1997; Sparks, Kuo, Roher, Martin, & Lukas, 2000; Sparks & Schreurs, 2003; Sparks et al., 1994; Woodruff-Pak, 2008; Woodruff-Pak, Agelan, & Del Valle, 2007; Zatta, Zambenedetti, Stella, & Licastro, 2002) . Several of these indices have been shown to be exacerbated by the addition of very low concentrations of copper to the drinking water (Sparks, 2004; Sparks, Martin, Stankovic, Waggoner, & Van Adel, 2007; Sparks & Schreurs, 2003; Sparks et al., 2006; Woodruff-Pak et al., 2007) .
Coinciding with cholesterol-induced changes in brain pathology, there have been some reports of detrimental effects of cholesterol on learning (Granholm et al., 2008; Hooijmans, Van Der Zee, Deeg, Reijmer, et al., 2009; Lefterov et al., 2009; Micale et al., 2008; Sparks & Schreurs, 2003) . Nevertheless, research with a number of animal models suggests that modifying dietary cholesterol may actually improve learning. Increasing cholesterol in mutant mice in which hippocampally-dependent spatial learning is normally impaired improves performance in the Morris water maze (Miller & Wehner, 1994; Upchurch & Wehner, 1988) . Feeding cholesterol to young, normal rats also improves performance in the Morris water maze (Dufour, Liu, Gusev, Alkon, & Atzori, 2006; Ya et al., 2012) . Feeding cholesterol to rats that are either deficient
